This article is devoted to electron beam distortions in the "electron compressor" setup for hem-heam compensation in the Tevatron collider. The distortions are due to interaction of the electron beam with impacting elliptical antiproton beam. We estimate of longitudinal magnetic field necessary to keep the distortions low.
INTRODUCTION
Compensation of the hem-beam effects in the Tevatron with use of high current, low energy electron beam is discussed in [l]. The electron beam uavels in the direction opposite to the antiproton beam and interacts with an antiproton hunch via its space charge forces. The proton beam has to be separated from the electron and antiproton beams. A 10 kV electron beam about 2-m long, 2-mm diameter, with 1-2 Amperes of current is to he installed in a place with large heta-function(~lOOm), away from the main interaction points. Experimental results from an "electron lens" prototype set-up are discussed in [Z] . The electron beam is horn on an electron gun cathode, transported through the interaction region, and absorbed in the collector. Strong longitudinal magnetic field plays a significant role in maintaining stability of both electron and antiproton beams. It also suppresses the electron beam current distribution distortions and, therefore, the electron space charge force distortions.
This article is focused on the time-dependent deviations of the electron beam shape due to interaction with antiproton beam in the "electron lens" [3].
ELECTRON BEAM DISTORTIONS
ZBEAM code [4] is used for tracing electron trajectories. This is essentially two dimensional code which takes into account only transverse components of the electric and magnetic forces. It is a good approximation for the forces due to ultra-relativistic p bunch. The electrons are nonrelativistic, but their space charge forces are mostly transverse, too. The code tracks number of panicles by integrating their equations of motion over successive small time steps.
Interaction with round p hunch in strong magnetic field conserves axial symmetry and radial size of the electron beam. As the result, the electron beam space charge forces are the same for antiprotons at the head and at the tail of This condition can not be fulfilled a priori. E.g., at present stage we consider to install one of the "electron lens" devices at the Tevatron F48 location which is characterized by Bz = 10l.'7mand& = 30.9m,and,consequently,tberms bunch sizes are uz = 0.61mm and uy = 0.31mm [2] . We acknowledge stimulating and fruitful discussions with V. Parkhomchuk, S . Danilov, A. Sery, P. Bagley, and A. Burov.
